Let q be an odd positive integer and let a be an integer coprime to q: For each integer b coprime to q with 1pboq; there is a unique integer c coprime to q with 1pcoq such that bc aðmod qÞ: Let Nða; qÞ denote the number of solutions of the congruence equation bc aðmod qÞ with 1pb; coq such that b; c are of opposite parity. The main purpose of this paper is to use the properties of Dedekind sums, the properties of Cochrane sums and the mean value theorem of Dirichlet L-functions to study the asymptotic property of the mean square value P 0 q a¼1 ðNða; qÞ À 1 2 fðqÞÞ 2 ; and give a sharp asymptotic formula.
Introduction
Let q be an odd positive integer and let a be an integer coprime to q: For each integer b with 1pboq; there is a unique integer c with 1pcoq such that bc aðmod qÞ: Let Nða; qÞ denote the number of solutions of the congruence equation bc aðmod qÞ with 1pb; coq such that b; c are of opposite parity and ðb; qÞ ¼ ðc; qÞ ¼ 1: Lehmer [4] posed a problem to find Nð1; pÞ or least to say something nontrivial about it, where p be an odd prime. It is known that Nð1; pÞ 2 or 0ðmod 4Þ according to p 7ðmod 4Þ: Zhang [5, 6] studied the asymptotic properties of Nð1; qÞ and obtained some sharper mean value formulae, one of which is that for any odd integer q42; Using the methods in [6] we can also get the estimate Eða; qÞ ¼ Oðq In this paper, we use the properties of two kinds of sums to study Lehmer problem. One is the well-known Dedekind sum, the other is a sum analogous to Dedekind sums. To be more precise, for a positive integer k and arbitrary integer h; the classical Dedekind sum Sðh; kÞ is defined by ( On the other hand, a sum analogous to Dedekind sums is introduced by Professor Cochrane. In October 2000, during his visit to Xi'an, Professor Cochrane introduced a sum analogous to the Dedekind sums as follows:
where % a is defined by the equation a % a 1 mod k: The various properties of Sðh; kÞ were investigated by many authors. For example, Carlitz [1] obtained a reciprocity theorem of Sðh; kÞ: Conrey et al. [2] studied the mean value distribution of Sðh; kÞ; and first proved the following important asymptotic formula:
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where P 0 h denotes the summation over all h such that ðk; hÞ ¼ 1; and
zð4mÞ Á zðs þ 4m À 1Þ z 2 ðs þ 2mÞ zðsÞ:
Zhang [8] improved the error term of (1) for m ¼ 1: But for Cochrane sum, it seems that we known very little about it. Recently, the Zhang obtained some results for it. For example, Zhang [9] studied the hybrid mean value distribution of Cðh; kÞ and proved an interesting asymptotic formula
where k be a square-full number (i.e., pjk if and only if p 2 jk), Kðm; n; kÞ ¼ P 0k b¼1 eð mbþn % b k Þ be Kloostermann sum, and expðyÞ ¼ e y : The main purpose of this paper is to use the properties of Dedekind sums, the properties of Cochrane sums and the mean value theorem of Dirichlet L-functions to study the asymptotic property of the mean square value of Eða; qÞ; and give an interesting mean square value formula for it. We shall prove the following:
Theorem. Let q be an odd integer with q42: Then we have the asymptotic formula
where Q p a jjq denotes the product over all prime divisors p of q with p a jq and p aþ1 [q:
Some lemmas
To complete the proof of Theorem, we need the following Lemmas. wðbÞ: ð4Þ
From [3] we also know that for any odd character w (That is , wðÀ1Þ ¼ À1) mod q; we have the identity
Combining (2)- (5) 
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Then from (6) we deduce that
Note that P 0 q c¼1 wðcÞðð 
Combining (7), (9) where w denotes a Dirichlet character modulo d with wðÀ1Þ ¼ À1; and Lðs; wÞ denotes the Dirichlet L-function corresponding to w:
Proof. (see [7] ). & 
where mðdÞ is Möbius function, P 0 q a¼1 denotes the summation over all 1papq with ða; qÞ ¼ 1:
Proof. We first prove identity (13). From the definitions of Sða; qÞ and Cða; qÞ we have Since ðrs; qÞ ¼ 1; so if a round through a complete residue system modulo q; then % sa also round through a complete residue system modulo q: Therefore, note that the identities This proves identity (13) of Lemma 3. By the same method of proving identity (13), we can easily obtain the results of (12) 
where Q pjn denotes the product over all prime divisors of n; ðu; vÞ denotes the greatest common divisor of u and v; and m ¼ maxðu; vÞ: 
Thus from (19) and Cauchy inequality we get 
where tðnÞ is the divisor function and rðnÞptðnÞ5exp ð 
